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Abstract of JP1 1 1 46649 

PROBLEM TO BE SOLVED: To provide a 
PWM cycloconverter which can be prevented 
from destruction due to overvoltage even if 
switching means become defective, by 
suppressing terminal voltages of both output 
terminals of it. SOLUTION: A cycloconverter 
has the phases of an AC power supply directly 
connected to respective phases at the output 
side by means of two-way switches 112-117 
having self-distinguishing capabilities and 
outputs AC and DC voltage of any value by 
controlling the open/close of the two-way 
switches 112-117 by PWM control according 
to an output voltage command. In the case 
that the two-way switches 112-117 become 
faulty, the faults are detected by a fault 
detecting circuit 110 and then a fault signal Sf 
is outputted. Based on the faulty signal Sf, the 
voltages at output terminals A, B of the PWM 
cycloconverter are suppressed by an 
overvoltage protection circuit 109. 
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ajH!Blt6**<i?tfcX'f ♦v^>^^S'CSftS8ll-. til 
(0 S iB®l tai * ^T -3 -C S <» 3S & iSSSmE ^ ffi * 

f i> p wM-y-'f ^ a 3 ^« ir tji^r. 

liiJI3ai*1i^l-S'^''^'^BBMffl^$*»''5l62<DX-f 

>':^¥is**i-«)-i:*!t#«<k-rs»3R3ai Iw|b«o)p 

fifBa»!i#l-S'^i'^t:BBffl«<lW**i*«2<DX-f -y^ 

^ :g-r •& ^ ^^at 2 icIEtRfl) PWM-9--f 

[ai*si 4 1 iuiBjflam«a#si* . 

L T«FlBit5iJgf !^ ^ tifc JSttfc <fc 2 © -r -y ^ > 
^ 4^ Si t -r «>l!l*il 3 icteKO) P WM-y--f a a ^— 

fll2i£5iJS!gE^Ftvfc»*Afc<fet^m2a)X'f 'V^V^^fft 
i: M 5"] SSI * *t * + -V / ^ V ^ * =ff ^ <t ^ i: -r -5 
iff^^ 4 (cffiK© P WM-th-f ^ a a . 
[IfJRJie] 3£3Smjl<0#ffl 4: lis Office 

*aE*B^I-)£lifcPWM*lfflil=*yflE^i' 

■r -6 p wM-y-'f a 3 I- Jo INT . 

( c -r -s c 4: ^ #m 4: -t- -S P WM-y- ^ □ 3 W ^- . 

[0001] 

I- J: i> pwM^-f •i? a =1 <D5$ia*Ba.it P 



[0 0 0 2] 

xfcPWM'f IKPWM-f ^"1- 

It -S^S^^ ^ P WM+H" -£7 □ 3 ^— 51 l=affl L fc 

^stL-ci*. aw«miiii»A<pwM'('>/<-^<»aK 

-h<i^S±T/!-7i::-r-6::&l**<-«W-c&«». iitJfe® 

-rso *-r, ia9iimi<jt*fiwi::«^pwM'f > 

-So ia*s 8 o 1 l*3ffi3c3ism;S. 8 3 5 

*roX35militi. 8 3 2 1*3 Si ^flUDtt-sy-r^ 

-K:?U'y*>. 8 3 3l*¥«ffla>x>-9-, 8 3 4li-(' 

?^«jS-r-S) h^>vX^=Ev3.-iK 8 3 61* 

h^^i'A^'ti^i— ^U8 3 4(D'y— hm<®'^<0*l»<i 

^«*fiE-r*^- K K^-f 8 1 OI*y- 
^ J3 J: h ^ > V ^ =E V 8 3 4 h 7 

l^^tUElK, 8 0 6l*ffi*aEt§'^l=lSCfcPWM«'^ 
^ai*t--i)3>ha— "5. 8 3 7l*J&|E&1^iail5lK8 1 O 
<D:BSaj<S*l=»-^tx-CPWMti'^<»V— h K^'f/^S 3 

6^a)«ie«»ii(iNit-'6^— K:?p'v^iii»t?&s. c<D 
.fe^nfitjaoiisi ^^£*^<'5PWM-<>/<— ^i-ci*. ^ 

•r, 3>hD-^8 0 6A<aj*«l±S^l^l5l^'^^PWM 
Ji^^f^lS-rSi:, KPWM*§'^l*^»*-h:^P*v^Is]» 

8 a V^^t'U'C'y— K K^-f /^8 3 6 f:i^jSnS?tl. 

h Km-f ./-^ 8-3, 6-l±IS P_WMlS^I-S-:5 < >f— h ^ : . . 

i^SiLr, h5:/5;x^>=Ei;i-JU8 34(D*h^>v 

vi-;u8 3 4i-a»3!)<e*fca^i:^i*. aft^taiHiK 
8 1 oi*a»M#*y— h:?P'V'i7iaK8 3 T^^m* 

y_|,^a.y/7lllS&8 3 7$:rt-LfcPWMti^<©y 

— hK7-1'/<8 3 6^<D«$&«±«^7l^"r'6o 1-^=** 

o-c. h^vi/x^^vi— ;u8 3 4'^<Dy— m^** 

^ffl;t-7<!:tfy. 55iiitmSfi^8 3 5 icSiEttT L>fca3iEI* 
|,^>.:;X.^i=Evi— JU8 3 4rt<D7 'J— :?:*--(' ^I'^ -< 
K^®Lr¥7t3>T^l/-9-8 3 3icg5*ii^^. X3ii 

[0O0 3] «2li£3fe«4:Lr. m«m*PWM 

-C >/^— > $«&e}SSIL-CfitlSLfc#aPWM'f >/< 

— ^iSiai Ol-^-r, HI OI*m2fi£3feff!llcfili»^ttP 

M©«|jiEI3-C'fc-i)o la*. 9 4 0l*m*iai:bPWM-<> 
9 0 6l*tii*>aEl§'&l-lBi:t=PWM«^^tiS 

:^3-ri,3> hP— 7. 9 3 5 l*ffiB!i*il»>itSi<»S35ai!i 




^MW- 1 1 — 1 4 6 6 4 9 



^9 4o<Dmf&mi^-i'o E*. iooiii3ffix3sa 

V. 1 O 3 3li^7&ffiZI>x>"9-. 1 03 4l*-f>/<— 

^r^flUaEfijmfiiil* h^>vX4i^viL-;U. 103 
mfil^OSlWl-^^^fiKt'*^*- h K^-T 10 10 

>vx^ia)a»^<iiai^sa»«iaiiai8S> i o 3 7i*a 
n^tmiKi o 1 o(omihms^\z&-ii\xpwMi^^(D 

-5«aa):&^t. »i«*<5i|i:i^»a)a(ift$^«»o 

9 4 00)1 0(Cj3l>r. mffliii* h^^vX^i^viL- 
JH 04 1 A^iftKLtcli^. atefi^tBBSSi O 1 o*^a 
PSfi-^^ =1 > hP— ^ 9 O 6 hZ^P ^y^OSSl O 

o 3 7 t^mv^Lx^&com^Lfzm^tht^^ ^/^—^ 1 

0 4 1 ^a)PWMJi^S:i-:7(c-r*o aBa<i-^S 

glt»ofczi>hP — ^9 0 61*. :^r(D*ffltt3*PW 

M>f '>(7)PWMji^$^:i-77(ct"So '^^^t>'^. a 

K0)9i^Lfcmffias*PWM-< 9 4 oa)y- 

P*V<7I11K1 O 3 VODMlfti:. <fe<;)«.fflUJ*lPWM-<> 
tlt<&i>t<. aWUfc^fflffi^lPWM-f 9 4 O 

rta>¥7»a 1 o 3 3(Dm^r*m.Mti:m&±^t< 

[O O O 4] 

1 is <fe i;» 2 m.itimoiPm^ <— tj it i> « 
^ ©ai^^^icjasjE A<f§^ ur p wM-y-'f p a 

— ^1 $«a-r •& C t t 5 BSH^A** o fco 

I*, a(l$LfcPWM-9--f-j7P3>/^— ^«(DtB*^^(-K 

*ffi^(Di35*Sai±^«lWL, ia®EEIwck^PWM-9--r<7 
P 3 4i<7)«KJaSRilhUI#-6 P WM-9--1' P 3 

[O O O 5] 



* ff o T es© X3£ jt essmE * ai * -r * p WM 

Sp wM-y-'f ^7 p 3 ^<DUJ*as8^G)ia5Sicfti^^F 

]S2IC«g+3-5PWM-9--<'i7P3>/^— IS^^KC 
*a3IC<l^PWM-y--1'^P3>/^— ^1*. lt^]S2IC 

iB«a)pwM-y--< ^P3>/^— ^iicj3L\r, frteiiaaiE 

i«*^4(c06-5PWM-9-'f'?P3 W^-'S'tt, »*Ii3 

iciBKfl)PWM-9-'r''j7P3>/^— ^i(cj3LNT. iifBiam 

jE«a¥Si*. sKPWM-y-'f >>P3i//<— ^io)ffi*« 
Trams L xmmm.mm^ * tifcttm 2 

5iJ^« * tifcSStiS J; t;SS 2 O X -f -y ^ > ^T^S t MfiJ 
6 irfis^g, p wMV'-f ^ a -3 >v •SI (i. "XaSESai 

ffSro355S&o:it35«IE^ai^i-r -5 PWM-y-'f P 3 > 
5«lcfct>r. ^JIBX-r-y^^-^^ISfDat^^^BiaiL 

p wM-y--f p 3 >/ ^ (Daj ^ssTSE^ o (c-r •& t 

[0 0 0 6] ;*:^B^lC06SPWM-9--r-i7P3 

I*, PWM«iJ|»(c<fcyB8EflS'lj»$*t«.;^.'f ♦;/^>^''¥S 
Kp WM-y-'f -^Z P 3 ^1 <Daj*5QiFa>S5ffiSl±* JW 

(DtiiA^'7-<Dii5jQms$ffii$iiL. )ami£i=j:-&pwM-y- 

-r'^7P3>/<-^ifl)««*Pfl±-r'5ztA<-c*i., !^ 

xm.mmmtHtz^iji^maLtzm^. ^tzmntamfs, 
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cf^SLommzmtsar^^'f ^— v ufc 

* *i -5 ;t -r ^ > ^^#Sfl)ttii9* aw«iui ¥181= J: 
wic^K pwM-9--r' <7 a 3 4« fl)ai*aaT-<Dias«»a 

Wo 

[0 0 0 7] 

[flMODUKKOJ^fil] laT. *«Ma)PWM-y--l'<7Da 
>/<-^ifl)Slftl©}g88(cr3txT, CSS 1 ©SJfiJ^ffiJ . 

So 

cm 1 OUt&fl^fig] 0 1 1^. :f:fg^a}m 1 

a)pwM-9-'f -i^pa^/^— xgisaaiioi, 3£3S 
5'r>7.i';u^ 1 0 2. masaiE^tiiiiiKi o 3. y— 

h K^'f/^1"0-4r iE3iEi'— y>X«]y»jL|Hl^1 O 

5 . a > K n rr.-3 o e a35~:^iBi«iaiIlltt-i..o .7 . - 

mt Lxo^^mwim i o s . jaaiE«aiii8& 109, 
ttwt^ujgiKi 1 oj3<):i;}K:«iRi;^'f ^vT's^i 1 1 

•yT:^-y¥l6iLTfl)5S:^[6];:^-f -v^l i 2~1 1 7^ 
ffltjlfc«fi£-efey, :*:|^!fi}^fil©«-5R:&lPlX'f 'v^^l 1 
2~l 1 7(i. /^-f/K— ^ h7>vX^KD;*->ttg|-t?<0 
1SSI±4$11«t/<'7— MOS FETO)Bj$::^-< 'y^X/iJt 
t$^$#-t^-|$0 2@a} I GBT (Insulated Gate Bipol 
ar Transistor) ^—y5(D^5.y9ti&yj<D^\^<7^^ 

fz^mt^tLhMlst^:^-^ -jT ^ 1 2~i 1 4i:. tb*ffi 

TB<Hlzft«J$*l«,JR:&|R]A-f -V^^l 1 5~1 M t{Z 
etaS^ttru*. JR^InlX'f -y^^l 12-11 4<7)S« 

fiiJiiAiS^^trt-LrXSSSia^i o 8(;g3^$^x. 55:^ 

fRiX-f -yf^l 15-11 7<©S}^ffl9l*B^^$j>LrX 

a^aiiH)8Si o 3(i. sssgaasi o 1 <Dtb*ai±^gay 

ii^■C^6^. »i±Lfcfet3> ha— ^ 1 oe^s^m 



^^^mE^ttSlslS&l 0 3lcJ:Smaiim£«ldi{ii=S-:5 

Kl 0 71*. 3R^lRi;?.-l' -vf^ 1 1 2~ 1 1 7CDil!ieai± 
©MJ: y€->!rfl)X-f 'y^S3S*|fi|$«StiJLrai*t--5o 
^fc. lig5v-'>->x^y^x.lHl8Si 05I*. =j:>ha 

— ^ 1 o 6A^f>fl)pwMji'^ta3g:^iRi^anH)8Si o 7 

lc.):«S3K«(^^miilcS-:}lxT4&3Sllll¥$»£L. P 
WMJi^^y-h^i^lc^^LTHi^t-*, -y-KK^ 
-r/<1 0 4(*. -y— h«#$iteJtL. «>^1 

12-11 7a)iBt!i«#*tfJ*t-'5, 3R*iRi;^'f «y^i 

1 2-1 1 7(i. Kigifill^^Sl+lSy. 5^5SmKl«ii 

o8^m;^$^iig-r-&. ^tz. ttnt^msgi i oi*. 

*lRlX-<'y^1 12-11 7<Z)iigS8a>SEi:y— hfi-i- 

hyay^m^ti^x. *fcifiaE«aiHiii& 1 o 9 (csg 
nii^i o9i*ttP$i§^ (SEUffi^) t:Sii-tm^t. mm 

[0 0 0 8] ;^ic. mzit. ^^Jfifl^fficifci+^y— h 

K^^^mt&l 0 4 j3j:t;tt|t$^tli@l&1 1 O<0Pi»B3'd: 

ia]i^fiic0'c&'&. jisj. Piiai*. 3s:«[RiX'r*y5'i i 2 

— 1 1 7ICi3(t^ 1 X-f ^yj-><fm^ ( I G BT) T r 

i gafcy<oiaK«fi£$*L.ri^s. la*, 21 9(±y 

— hfi#S ga)lft!»/h h*:^^. 2 2 OttttlSHt#S f 
OJjfiiit* h * . R1-R9(*Stt. B1, B2(*/^ 
■fTXaaS. T r 1 — T r 41* D 1 1*^ 

-f;!-— K. D2l*'Vx-i — 4r-<;l-— K. ci, C2l*zi 

:x7^>-9-t?fc-5o la2(cJ3t^r. ^-f. y— hii^sg 
*<:l-7a)«a'i:^i*. "y— F«-§^^«gtJhF*:/^ 2 1-9© 

db* h^>5?^;«=$.A<*7t y h^.v^^^^ 1 1* 
ssi^ty^ yt^-<v^><fm^T r i g©y— h«^i*a 

COS^. -Vi-^-— ^-f:*-— KD2(7)*V— K®l± 
I*, h^i/i^A^i T r 1 i)^7t>-ti>titb. J»W«#S f 
Sffii!)-r-5 K^^vJ^^f T r 3 5-ffii!)-r^(0lc+^J-/j:m 
EEtl*'5ff>-r. Lfc*<oTaW1i#S f <*ai*$*i,'Ei: 
t^. *f=. y-h{i#Sg*<:t><D«dl=l*. y-h(i 
#lffiiit;h h*7^7 2 1 9(Dtiit) h^lyi>7.9t)<:t>ttii 

y, h5:^-:xx4» T r 1 i*:i-:7t/<j:-5. c<D^. 

i goy— h{i^i*iEic/<-f T;^$*t. j^-f v^^^-y* 
T-T r i gl*Mttfili:/d:-5o c®^. x-f^y^^y*^ 
Tr i g 3!)<iE«!Ef«^icl*. •VI:^— y-f:!— KD2ro 
* V— Kai±l4X-< v^^vy^^T r i st}^^>-t^tz 

i g*<fe-S-!£^fyirtlc^>L'S:A^ofcy. BrtSLTl^ 
•Sli^lcl*. •Vx:^— — KD 2(D* V— KS1±A< 
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IslteT?a^^F*^•Ct^«^^»T. h^>i?X^ T r 2(7) 

[0009] ^fC. 03. 04. ig5fc<fei;ig6ii. 

^"To ^-r. IS 3 (DiasE&iiisii^ 1 09 ai^. ^2(d 

V=J':y<f^SLtLX(Dmy5\^:^'< yJ-T r igl. 

T r i s2t. ttmiM^s f fcS-:5tNT3K:^ffi]:^^ 

T r i g 1 . T r i g 2 ^BBSSmf 'gEEiaislK 3 O 1 
i:. 5R:^rSlX^*v5^T r i g 1 . T r i g 2 fCitflJ^S^ 

*n*m/LRi o t^m^tzmf&x&^o *fc. E4<d 
iflai±«aiHii» 1 0 9btt. m2(Dx-f ^y^^xf^st 

LTCO:^-r ^V^X^'^TT r i g 3 l!S©fi-§-S f \Z 

5- :5lx-CX-< V^>^^m^T r i g 3 $iaiBfflffl|-r*iE 

(DiaSff ftHlilK 1 0 9cl*. m2a):^-f *y^>y#S 
<t Lra)x^ ^y^:></mTT r i g 4 i:. if&©^l-§-s f 

ic*-:5tNrx-<*v5^>y^^^T r i g 4SiaK*j{ai-r* 

ffiWllHlKS O 1 X-f *y^>^^*^T r i g4(clt5»J 

■ " ' 3SLriS5iJftJK*«fc«mR1 1 fc<fci/x^v^>y^ 

_ . T - . r. I :g 4 <0iBffllcmto^.S4^^_-r::4^:— 1 

1 1 4<!:^ffi^^cfli^-efc'5o ^F^ic. ia6(0iam 

lE^BIIllSSi 0 9 dl*. IS2a)x-f *:/^>y#lfi:iLr 

B&6 0 1 ;^-f *v5^></m^T r I g BICE^IJ^SS* 

ti^ffitJiR 1 2<!i:. ffi:^ffl^A. Bfy](75ai±$-S3KLr 

S^J^SI^FixfcataR 1 2fccfcl/:^-f *>f^>y^^-T r 

i gscoiagfflfcBittjfS^f-fTf-— K:?'j*vi^D 1 5-D 

f^-r-So &.±<D^5\z^ ;*:||!fi}f^g|(7)PWM1*--f <7azi 

PWMMfflifc<fcyMffl««i**i€>3R^fRl 
12-11 7<7)»K^ittffi^tii[51Kl 1 Olc 

6- il^X. ifiSff «S|[9ll» 1 O 9lcJ:orStePWM^^■ 
-f ^Dzi>/<— $ra)£il*^^A. BomGL^nvit^o 

V. >R^lfi)X-f 1 12-11 7a)a©35<ai*LfclS 



tool O] cm 2 (DUSfiJKffiD *«wa)m2 

a)^tfiff^g|icis«» pwM-tf-f ^ p =1 iy/\—^ ^mmLfz 

X. 01 i^^(ommmm) tm^t^^i^izitm-o) 
ag(7)pwMth-r<7Qi3>/<— xsitaasioi. 

35t^-f >:7>r^u^ 10 2. aMmBEfeffiBSSi o 3. ^ 
— hK^-f/^6 0 4. i£3gv— ^>xay«^IalK6 o 

5. =i>hp— ^6 0 6. ags:&rRisiaiiHis&6 o 7. a 
?5^LTa)X/^mi!i«i o8. aps^itinifi&e i o. n 
aiUKe 3 1 fccbi;^:&fRix-i' ^^me i i ms^xm 

mtStlXl^^o 3R^lRlX-f ^v^»p6 1 11*. »1<D3IJfi 

mmtmmz^ :^-( vTXf^&ti.xomyj^T.^ y 
^112-11 i^m^tzm^&x&^o i69[Eij% 
6 3 11*. ikmn<D^^mmi:ff5t(Dx&^o xssa 

agi o 1 (Dihtii^. Sc^i^y-oy-oi^^ i o 2$^hL 
r. ai*a8^Afflijfcj*si$4xs>K:&fpix^^y^i i 2- 

1 1 4i:. ai:^®TBffliJ(cJg^*H-5>K:»fS]X-<^y^1 

15-11 7 <bic#t$g*tiTi^*o >K:^(fi]x-r 1 1 

2-11 4a)SStffliJI*Affl^^^^LTS3Eaill«1 0 8 

fcjgjS^Fti. >K:&rfi]x-f 1 15-11 icDJ^nmit 

BiaT^^LTxassiaai 0 8(0t5-:5a)!®^ic^ 

IM^tLTl^^o SE^ddHlBgl 0 3f^. S53SSail 01 

(7)ai*mI±^s^ya^■e$&^^. i^i±Lfc«»i:=i> hP- 
^ 6 o 6^aaiaEESiaifii$';fi"ro *fc. a>hP— ^ 

6 o ei^ajASE^^^SE^aiisii^i o 3fcci:smie 

• ■ ®3£:&iRH*ffi[sii»6 0^7 1*. 3K:&iRix-f ^ 1 1 2 - 

-1 1 7<Diag^BE(DSck'y*i<7<DX.^*y5^a36:»ra^^ 

6051*. zj>hP — ^6 0 6)£)>?>(DPWMji^ta3g 

:^rfii«^a3lil8&6 o 7fc«fcsmspL:&rfii«iaifliicS-:5ixr(E 
/T^iilJ^^jfe^L. pwMji^^^y- hii^ic^^urdi 

L. >R:&rfiix>r^v5^i 12-11 KDsmm-^^ttit^-r 

-So 5K:&fS]X-r ^y^l 12-1171*. ISiglftfi'^-^^S 

i+5fty. S3saiii«i 0 8^B*^«*&-r*o a 
©iiiaise 1 01*. ^:&[6ix-< 1 12-1 1 7om 
iffi(D®E<ty-hii^a)ttgg/)Mba©^i^itBL. aw^i 
Lrai*-r4o sftsiHi»6 3 1 1*, aw^i^ssit 

Bl-Si:. a[e;!)^e^frX-r^>^(Dffla)>f-h<f^S:^-:7 

[0 0 1 1 ] 0 81*. *ll^EJ^^ll<75PWM+^-r^pzl> 

fc«l^0iefc-5o fiSS. 0 8icfctAri*. X3S^^>:7-r 
1 o 2lr-^l^Tl¥^ffl?^^^^^^LT^^y . =i^;uL 
1 - L 3 fcckl/a >7^>+^C 4-C 6 ^«^fc1ifiEi: L 
Tl^-So *fc. 5R:&f^lX-r ^>^1 12-11 7^-€-tt^' 
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tt^:Srp)X-t' *v^S r a , Ssa. St a, S r b, S 
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